Collagen scaffolds derived from a marine source and their biocompatibility.
The primary sources of industrial collagens are calf skin and bone. However, these carry a high risk of bovine spongiform encephalopathy or transmissible spongiform encephalopathy. In this study, a novel form of acid-soluble collagen was extracted from jellyfish in an effort to obtain an alternative and safer collagen. Porous scaffolds composed of jellyfish collagen were prepared by freeze-drying and cross-linking with 1-ethyl-(3-3-dimethylaminopropyl) carbodiimide hydrochloride/N-hydroxysuccinimide to be used in tissue engineering applications. Enzymatic degradation kinetics of jellyfish collagen scaffolds were controlled by EDC/NHS-cross-linking density. Results from an MTT assay indicated that jellyfish collagen exhibited higher cell viability than other naturally derived biomaterials, including bovine collagen, gelatin, hyaluronic acid, and glucan. Jellyfish collagen scaffolds also had a highly porous and interconnected pore structure, which is useful for an high-density cell seeding, an efficient nutrient and an oxygen supply to the cells cultured in the three-dimensional matrices. To determine whether jellyfish collagen evokes any specific inflammatory response compared to that induced by bovine collagen or gelatin, we measured the levels of pro-inflammatory cytokines and antibody secretions and monitored the population changes of immune cells after in vivo implantation. Jellyfish collagen was found to induce an immune response at least comparable to those caused by bovine collagen and gelatin.